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Fig. 1. Diurnal variations in CO; exchange
(—e—), total solar radiation (——),
diffused solar radiation (-.-.--), air tem-
perature (---), soil temperature at
depth of 5cm (-----), air humidity (---)
and CO; concentration of air (----).
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T ONEREEXHIE L. Table 1. Solar radiation, minimum air tempera-
ture, mean air temperature and the type of
R L ER diurnal variation in photosynthesis.
1. BEHIICEH K&RDOBZE(E ini- Mean air
i B %gq (h— (-J- 67‘5 [=) ﬁk_ &{ . Sol‘ar ml\;[rlrll'llair temperaturc Type Of
HINKALAD 51T, 00T O K&K Dat r?dla- tempe- in the daytime ~diurnal
e » 2 ate 101N - . aria-
(LUTF “Hbd” wEMd5) 3, BxOBRE (1y/day) r??ér)e Mor-  After- Vtion
BRO T & hild 2 HSHRE OB ¥ 158 mng  noon
W45, o &k, THomas ¢ Huoowpl - 1970,
‘ } . B Dec. 8. 138 0.8 9.7 9.7 B
HAE < OIFRERICOVTRDER TS O
Xow, & & RMEGETRVTL L ARBREN 10 152 —2.0 6.4 10.3 B
HEFREY ST 28 —0ERTHS L\ 2 21 151 1.1 6.5 10.9 B
5. . 22 78 3.0 7.2 10.7 A
S¥E, #1EKORLETBCR TSR 23 29 5.8 8.5 8.8 A
BHE L& HHRE L 2R KE R T REIC DU }971, s 154 :
an. 0.2 4.4 6.6 —_
z , 1H19 AT ;
“CJ:I:%ZL“C%?EJ: A EEIUN%E% biéﬁ%ﬁ‘o 6 181 3.6 3.7 7.0 B
HREE DI 5 KR WEBRICFZAELY R T L‘obﬁt 7 158 —0.7 4.7 9.1 B
5, 4 A 13 HOBAIIHEE & bIZER Ukl 8 121 3.2 5.7 8.0 B
ERAERRT. 2T, 2RHHEE AR 19 190 2.8 8.2 11.5 B
FRE L OBMBERERF LT T ok, 20 163  —0.5 7.0 9.7 B
LR OWERBR L H—HERMRONr e Feb. 1 220 —2.1 6.3 8.6 B
2 177 —1.0 5.3 7.4 B
3 196 —1.2 5.5 9.1 B
100 15 31 2.7 3.2 14.8 A
16 301 0.5 11.0 4.7 B
17 43 5.6 8.7 8.2 A
18 225 5.2 11.6 13.7 A
5 Mar. 1 124 50 50 8.9 A
‘BE 2 278 4.1 9.1 14.1 B
@ 3 21 7.5 7.7 7.9 A
s, 4 304 0.2 10.4 8.9 B
a. P -
2 15 389 —1.3 11.2 11.6 B
E 16 306 —1.5 9.5 14.2 —
& 100 17 393 3.9 13.7 15.4 B
@ 18 261 6.7 9.6 14.4 A
= 29 375 8.5 14.1 189 B
& 30 60 16.4 17.8 17.1 A
50 Apr. 12 450 3.0 10.7 17.0 B
13 447 6.9 16.8 19.0 A
26 252 11.0 13.5 15.6 A
0 27 533 9.4 12.9 20.6 B
o G 0 May 10 482 9.7 183  20.1 A
Total solar radiation (ly/min) 11 470 11.0 18.8 21.2 A
Fig. 2. Two typical patterns for diur- 24 105 17.3 18.7 17.8 A
nal variation in apparent photo- 25 205 17.8 22.6 23.6 A
synthesis. Numerals in the figure 26 480 14.4 23.3 27.2 A
indicate the time of day. June 9 439 2Lz 257 2.2 A
Photosynthetic rates : @ in the 10 162 20.6 23.1 24.3 A

morning, O in the afternoon
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Fig. 3. Relationships between dark respira-
tion rates and air temperatures at night.
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Fig. 4. Relationships between apprarent
photosynthesis and total solar radiation
on three days differing in air tempera-
ture at the preceding night. Numerals
in the figure indicate the time of day
and air temperature of preceding night
(in parentheses). Air temperature in the
daytime : 10°C constant.
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Fig. 5. Time courses of apparent photosyn-
thesis on three days preceded by nights
differing in air temperature. Numerals
in the figure indicate the air tempera-
ture of preceding night.
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Studies on Matter Production of Rape Plant

IV. Diurnal changes in apparent photosynthesis and dark
respiration of rape plants under field conditions

Shinobu Inanaca, Atsuhiko Kumura and Yoshio MuraTa
(Faculty of Agriculture, University of Tokyo, Bunkyo-ku, Tokyo 113)

Summary

Diurnal variations in CO, exchange of rape plants were observed over 2—4 successive
days at about two-week’s intervals from their early growth to full maturity. The measure-
ment of CO; exchange was conducted using an assimilation chamber in which con-
ditions were regulated as similar as possible to those of the outside. Principal environ-
mental factors, i.e., total solar radiation, diffused solar radiation, air temperature, soil
temperature, air humidity and CO, concentration of air were recorded simultaneously
with CO, exchange. From the data obtained, dependence of the CO, exchange rate
on the environmental factors was examined. In addition, the after-effects of low night
temperature on daytime photosynthesis, the existence of which had been suggested
by the result of field observations, were examined under controlled conditions.

The results obtained are summarized as follows:

1. The photosynthetic rate depended primarily on total solar radiation throughout
daytime on all the days when observations were conducted (Fig, D).

2. Based on the mode of correspondence between the photosynthetic rate and total
solar radiation at each time of a day, patterns for diurnal variations in photosynthesis
were grouped into the following two types (Fig. 2).

Type A: In this type, photosynthetic rates in the morning were nearly equal to those
in the afternoon provided they were compared at equivalent solar radiation
levels.

Type B: In this type, photosynthetic rates in the morning were lower than those in
the afternoon even compared at equivalent solar radiation levels.

3. The pattern of Type A was observed on cloudy days, or on fine days whose
preceding night was not so cold or warm. The pattern of Type B was observed on
fine days preceded by a very cold night (Table ).

4. Type B predominated in winter while Type A prevailed in other seasons.

5. The dark respiration rate at night varied mainly with air temperature at each
stage of growth (Fig. 3).

6. It was confirmed in the experiment under controlled conditions that the photo-
synthetic rate in the daytime was affected by the air temperature of the preceding night.
Night temperatures below a certain limit brought about depression of photosynthesis
during the succeeding daytime. The lower the night temperature, the lager the extent
of depression and the longer time required to recover from the depression (Fig. 4, 5).



